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Linking Science, Engineering and Property Loss Prevention



FM Global



Global Services

Staff

30+
Loss Prevention

Engineers

1,900+
Loss

Adjusters

165+

Worldwide Consistency

59,500+ serviced locations in 145+ countries

110,600+  Engineering visits per year 

Over 7,000+ loss opportunities each year 



FM Global Standards
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Large Loss activity

Over 50% involved Ignitable 

Liquids



The Paradigm of Ignitable Liquids
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Is the Liquid Flammable or Combustible?.... 

• Flammable
• liquids that vaporized sufficiently 

to ignite at ambient temperature.

• Combustible 
• liquids that needed additional 

heat to vaporize sufficiently to 
ignite.



Room Temperature

200°F

100°F

70°F

140°F

NFPA, ICC and OSHA*

DOT/ANSI

OSHA/GHS

414°F Very High Flashpoint 

450°F

Is the Liquid Flammable or Combustible

FM Global Protection
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Fire Losses by Ignitable Liquid Type

Low 
Flash 
Point 
Liquid
38%

High 
Flash 
point 
Liquid
62%

Frequency Low 
Flash 
Point 
Liquid
27%

High 
Flash 
point 
Liquid
73%

Severity

Low Flash point: FP < 200oF

High Flash point: FP > 200oF
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High Flash Point Liquid Fire Losses

Others
41%

Hydraulic Fluid

24%

Lube Oil
15%

Heat Transfer 
Fluid
12%

Cooking 
Oil
8%

Frequency

Others
48%

Hydraulic Fluid
13%

Lube Oil
19%

Heat Transfer 
Fluid
6%

Cooking 
Oil

14%

Severity 

High Flash point: FP > 200oF



Characteristic
Low Flash Point 

Ignitable Liquids

High Flash Point

Ignitable Liquids

Heat of combustion
Very high heat of combustion Very high heat of combustion 

HRR

Surface area

Ignition at room 

temp.  

Ease of ignition 

when sprayed

Ease of fire spread

Vapor generation

Extinguishment

with sprinkler 

discharge

Very high Very high

Can form large surface areas Can form large surface areas

Easily ignited at room 

temperature
Difficult to ignite at room 

temperature

Easy to ignite when 

sprayed
Easy to ignite when 

sprayed

Fast spread across 

surface
Slower  spread across 

surface

High vapor generation rate

 = high vapor spread
Low vapor generation rate 

(as long as not heated)

Cannot extinguish with sprinklers 

(cannot cool below fire point)
Pool fire can be extinguished with 

sufficient sprinkler discharge

Low vs. High Flash Point Liquids



FM GlobalBoiling 

Point



FM Global
Specific 

Gravity
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Ignitable

Liquid

Water + Solute

Water/

Ignitable

Liquid

Mixture

Limited Solubility

Sp. Gr. < 1.0

Ignitable
Liquid

Water + Solute

Limited Solubility

Sp. Gr. > 1.0

Miscible

Miscibility vs. Solubility

Miscible = 100% soluble



FM Global Single IBC in sprinklered machine shop
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Quantity, Storage and Use



FM Global

Pool Fire



FM Global

Spray Fire



FM Global

Three 

Dimensional 

Spill Fire



FM Global

Pool Fire



FM Global Containment

▪ Containment only = amount of liquid spilled 

+ sprinkler discharge (duration of fire)

▪ Minimum curb height= 3-in. [with drainage]

Isolation



Containment



FM Global

Doorway Spill Barriers



FM Global
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FM Approved containment



FM Approved IBC



FM Global

Pool Fires – High FP Ignitable Liquids

▪ Fire spread across pool is slow

▪ AS can impact high FP liquids if containment provided

▪ Moderate damage to building but loss of structure is not expected

▪ Exception is excessive quantity of liquid, heated, or pumped feeding 

the pool fire
Liquid Flash Point                                      

°F

Drainage 

Required
Protection Goal

Maximum 

Roof 

Height                             

ft 

Ceiling Sprinkler

Density               

gpm/ft2

Demand 

Area                    

ft2

Response / 

Nominal 

Temperature 

Rating / 

Orientation

K-factor 

gpm/psi1/2 

FP ≥ 200 and < 414

Or

FP ≥ 414 and heated in 

equipment that will 

resist failure in a fire 

(e.g., steel)

Yes Fire control only 40

SR / High / Any ≥ 8.0 

0.3

4,000

SR / Ordinary / 

Any
≥ 8.0 6,000

No
Fire 

Extinguishment

15
SR / Ordinary / 

Any
≥ 11.2 0.3

2,000 for 

pool 

areas up 

to 200 

ft2

 

8,000 

>200 ft2

 < 625 ft2

30
SR / Ordinary / 

Any
≥ 11.2 0.4

40
SR / Ordinary / 

Any
≥ 11.2 0.7

45
SR / Ordinary / 

Any
≥ 11.2 0.8



FM Global

Pool Fires – Low FP Ignitable Liquids

▪ Fire spread is fast across the pool

▪ AS cannot put fire out in non-miscible liquids

▪ AS can impact water miscible (alcohols, acetone) liquids but this 

takes time

▪ Drainage is required

▪ Protection is to control steel temperatures in building only

Liquid Flash Point                                      

°F 

Drainage 

Required
Protection Goal

Maximum 

Roof Height                             

ft 

Ceiling Sprinkler

Density               

gpm/ft2

Demand 

Area                    

ft2Response / Nominal 

Temperature Rating / 

Orientation

K-factor gpm/psi1/2

FP < 200 Yes Fire control only 40

SR / High / Any ≥ 8.0

0.3

4,000

SR / Ordinary / 

Any
≥ 8.0 6,000



FM Global

▪ Pool fires with flash points above 200°F , 

▪ Water-miscible liquids, 

▪ Liquids that are heavier than water (specific  gravity greater 
than
– (These are fires that can be extinguished by automatic sprinklers)

▪ Pool fires with flash points below 200°F

▪ Spray fires

▪ Three-dimensional pool fires
– (These are fires that cannot be

extinguished by automatic sprinklers)

Fire Protection Strategy



FM Global

Spray Fire
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Spray Fire
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Location and isolation



Automatic shutoffs

35



[INTERNAL]

FM Approved Ignitable Liquid shutoff valves



Emergency / Safety Shutoff Valves (SSOV)

Steel Mixing

Tank

Air Operated

Mixer

Fire-Safe

Safety Shut Off

Valve

Air Operated

Positive

Displacement

Pump

Fill Tube

Heat Activated Automatic

Closing Lid

Welded Steel Piping System.  Fire

Resistant Gaskets at All Flanged

Joints.

Fire-Safe Safety

Shut Off Valve

Tank

Grounded

Electrical Jumpers

Installed Across All

Flanged Joints.

Normally Closed

Control Valve

Fill Tube

Drum

Grounded

Drum

Bonded

to Fill

Pipe

Dead-Man Type

Valve Control Button

Liquid

Control

Meter

Open Grate Mezzanine With

Automatic Sprinklers Provided Below

Automatic Sprinklers Provided

Below All Tanks With a Diameter

>3 ft or 10 sq.ft. Area



Emergency / Safety Shutoff Valves (SSOV)



Manual intervention?

39



Automatic shutoffs

40



Automatic shutoffs

41



FM Global

Three 

Dimensional 

Spill Fire
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3-D Fire potential

Lube oil reservoir

Containment

Pedestal

Turbine

Lube oil pump(s)

Cat-walk

Local Sprinklers



‘Low’ flash point liquids

44



FM Global Drainage

▪ Needed if fire 

protection cannot 

extinguish the fire
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Ignitable Liquid drainage floor assembly
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FM Approved Drainage Floor Assembly



Ignitable Liquid Drainage Floor Assembly



Ignitable Liquids Drainage Floor Assembly



Six-Zone ILDFA System



Flushing System



Collection Trench



Discharge Pump & Controller



Containment System



Drainage Flooring System



Drainage Flooring System
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Floor Footprint

Partial Layout Wall-to-Wall Layout



Drainage Flooring System



Resources

59



Resources

60



General Performance Goal 

•Limit release 

•Contain release

•Remove fuel

•Provide cooling 

•Extinguish – in some cases



Eight step evaluation process

▪Recognize and understand the process

▪ Identify hazards of liquid

▪ Identify hazard isolation

▪Design active protection systems

▪Design passive protection systems

▪Design equipment process and controls

▪Design ignition source control

▪Finalize hazard analysis



NFPA and Ignitible Liquids



FOAM Protection
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Foam Properties, Effectiveness, Limitations

Why is AFFF, AR-AFFF or SFFF effective?

Cools

Excludes oxygen

Vapor

Aqueous Film or 
Polymeric Membrane 

Fuel

Bubbles Suppresses vapor



[INTERNAL ONLY]

SFFF Properties, Effectiveness, Limitations

▪ Performance on Ignitable Liquid Type

▪ Not a “Drop-In” replacement

▪ Specific Discharge Devices as FM Approved



▪ Hydrocarbons
▪ Heptane is key                                         

(≥ flash point and ≤ vapor pressure)

▪ Polar solvents
▪ What is polar?

▪ Miscible / soluble

▪ Pure
▪ What was tested

▪ Risk Service Test????

▪ Mixture
▪ Hydrocarbon + any amount polar solvent

SFFF Update – Fuel Analysis



▪ Sprinklers – Yes

▪ Foam chambers – No Yes

▪ Grate nozzles – No

▪ Monitor nozzles – No 

SFFF Update: <FM> Systems – Discharge Devices
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Compressed Air Foam systems 

•Deluge water, Foam-Water, Compressed Air Foam
• Deluge – containment & drainage provided

• Foam-Water – containment but no drainage; costly 
installation & on-going maintenance (AFFF, AFFF-AR, SFFF)

• Compressed Air Foam – Containment but no drainage; less 
costly, more effective, less on-going maintenance



▪ Use or Discharge 
Requirements, such as 
Training or Testing 
Requirements

▪ Discharge Notification or 
Reporting Processes

▪ Multiple Categories

▪ No Regulations

Firefighting Foam Regulations and Bills Update



Firefighting Foam Regulations and Bills Update

PFAS Firefighter Protection Act   



Firefighting Foam Regulations and Bills Update
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▪ Drainage

▪ Drainage + Shut-offs 
▪ Reduced duration

Alternatives to Foam



▪ Leak Detection and Shutoffs

Alternatives to Drainage
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Questions


	FM Global Protection Criteria for (Ignitable Liquids) Storage and Handling Occupancies
	Agenda
	Linking Science, Engineering and Property Loss Prevention
	FM Global
	Worldwide Consistency
	FM Global Standards
	Slide 7 
	The Paradigm of Ignitable Liquids
	Is the Liquid Flammable or Combustible?.... 
	Is the Liquid Flammable or Combustible
	Fire Losses by Ignitable Liquid Type�
	High Flash Point Liquid Fire Losses
	Low vs. High Flash Point Liquids
	Boiling �Point
	Specific �Gravity
	Miscibility vs. Solubility
	Slide 17 
	Quantity, Storage and Use
	Pool Fire
	Spray Fire
	Three Dimensional Spill Fire
	Pool Fire
	Containment
	Containment
	Doorway Spill Barriers
	Slide 26 
	FM Approved containment
	FM Approved IBC
	Pool Fires – High FP Ignitable Liquids
	Pool Fires – Low FP Ignitable Liquids
	Fire Protection Strategy
	Spray Fire
	Spray Fire
	Location and isolation
	Automatic shutoffs
	FM Approved Ignitable Liquid shutoff valves
	Emergency / Safety Shutoff Valves (SSOV)
	Emergency / Safety Shutoff Valves (SSOV)
	Manual intervention?
	Automatic shutoffs
	Automatic shutoffs
	Three Dimensional Spill Fire
	3-D Fire potential
	‘Low’ flash point liquids
	Drainage
	Ignitable Liquid drainage floor assembly
	FM Approved Drainage Floor Assembly
	Ignitable Liquid Drainage Floor Assembly
	Ignitable Liquids Drainage Floor Assembly
	Six-Zone ILDFA System
	Flushing System
	Collection Trench
	Discharge Pump & Controller
	Containment System
	Drainage Flooring System
	Drainage Flooring System
	Floor Footprint
	Drainage Flooring System
	Resources
	Resources
	General Performance Goal 
	Eight step evaluation process
	NFPA and Ignitible Liquids
	FOAM Protection
	Foam Properties, Effectiveness, Limitations
	SFFF Properties, Effectiveness, Limitations
	SFFF Update – Fuel Analysis
	SFFF Update: <FM> Systems – Discharge Devices
	Compressed Air Foam systems 
	Firefighting Foam Regulations and Bills Update
	Firefighting Foam Regulations and Bills Update
	Firefighting Foam Regulations and Bills Update
	Slide 73 
	Alternatives to Foam
	Alternatives to Drainage
	Questions

